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(57)Abstract 

PURPOSE: To provide a new compound having high Maillard 
reaction inhibiting action and low toxicity and useful as an agent 
for the prevention and treatment of diabetic complications, 
various diseases caused by aging, arteriosclerosis, etc. 
CONSTITUTION: The compound of formula I [W is H or amino; X 
is H, halogen, 1-6C alkyl, etc.; Y is O or S; Z is H or NHR (R is H, 
1-6C acyl, methyl- substituted phenylsulfonyl, etc.); Z is not H 
when W is H; the steric structure is not (2S.4S) when W is H and 
Z is NH2], e.g. (2R,4S)-6-fluoro-2',5'- dioxospiro[chroman- 
4,4'imidazolidine]-2-carbohydrazide. The compound of formula I 
can be produced by reacting a compound of formula II (R3 is 
halogen or 1-6C alkoxy) with a compound of the formula 
H2NNHR4 (R4 is H, acyl, alkoxycarbonyl, etc.). 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] General formula (I) [Formula 1] 



in {formula W means a hydrogen atom or the amino group. X A hydrogen atom, a halogen atom, 
C1-C6 an alkyl group — or — C1-C6 An alkoxy group is meant. Y an oxygen atom or a sulfur 

atom — meaning — Z a hydrogen atom — or NHR Machine [R — a hydrogen atom — 

C1-C6 An acyl group, a methylation phenyl sulfonyl machine, COCF3 A machine and COOR1 

Machine (R1 means the alkyl group of C1-C6) or COCH(NH2) (CH2) nCH3 A machine is 

meant, n ] which means the integer of 0-2 — however — W Case where a hydrogen atom is 
meant Z A hydrogen atom is not meant, moreover — W a hydrogen atom — meaning — and - 
- Z -NH2 the case where it means — the spacial configuration (2S r 4S) it is — hydantoin 
shown by] which a thing removes A derivative and its salt. 

[Claim 2] a hydantoin derivative — (1) ~(R [ 2 ], 4S) 6-fluoro-2' and 5' — a chroman -4 and - 
dioxo SUPIRO [4'-imidazolidine]-2-KARUBO hydrazide — (2) (2S, 4R) -6-fluoro-2' and 5' — 
a chroman -4 and - dioxo SUPIRO [4 T Hmidazolidine]-2-KARUBO hydrazide — (3) (2R, 4R) - 
6-fluoro-2' and 5' — a chroman -4 and - dioxo SUPIRO [4'-imidazolidine]-2-KARUBO 
hydrazide — (4) (2S, 4S) -6-fluoro-2' and 5' — a chroman -4 and - dioxo SUPIRO [4- 
imidazolidine]-2-(N'-acetyl) KARUBO hydrazide — (5) (2S, 4S) -6-fluoro-2' and 5' — a 
chroman -4 and - dioxo SUPIRO [4'-imidazolidine]-2-(N'-4-methylphenyl sulfonyl) KARUBO 
hydrazide — (6) (2S f 4S) -6~fluoro-2' and 5' — a chroman -4 and - dioxo SUPIRO [4- 
imidazolidine]-2-(N'-tert-butoxycarbonyl) KARUBO hydrazide — (7) (2S, 4S) -6-fluoro-2' and 
5 ? — a chroman -4 and - dioxo SUPIRO [4'-imidazolidine]-2-(N'-2-amino propionyl) KARUBO 
hydrazide — (8) (2S, 4S) -6-fluoro-2' and 5 T — a chroman -4 and - dioxo SUPIRO [4- 
imidazolidine]-2-(N'-truffe RUORO acetyl) KARUBO hydrazide — (9) (2S, 4S) -1'-amino-6- 
fluoro - 2', 5' - A chroman -4 and dioxo SUPIRO [4*-imidazolidine]-2-KARUBO hydrazide and 
(10) -(2S, 4S) 1 '- amino-6-fluoro-2\ 5'- Claim characterized by being chosen out of a 
chroman -4 and the dioxo SUPIRO [4'Hmidazolidine]-2-carboxamide 1 The hydantoin 
derivative and its salt of a publication. 
[Claim 3] General formula (II) [Formula 2] 




CONHZ 




CONHZ 
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in [formula W means a hydrogen atom or the amino group. X A hydrogen atom, a halogen atom, 
C1-C6 an alkyl group — or — C1-C6 an alkoxy group — meaning — Y an oxygen atom or a 

sulfur atom — meaning — Z a hydrogen atom — or NHR Machine [R — a hydrogen atom, 

the alkyl group of C1-C6, the acyl group of C1-C6, and basis [Formula 3] 



(R2 means a hydrogen atom, a halogen atom, the alkyl group of C1-C6, or the alkoxy group) of 
C1-C6, A naphthyl group, a pyridyl machine, a furil machine, a thienyl group, a methylation 
phenyl sulfonyl machine, C0CF3 A machine and COOR1 Machine (R1 means the alkyl group 

of C1-C6) or COCH(NH2) (CH2) nCH3 A machine is meant, n 0-2] which means an 

integer — however — W and — Z Maillard-reaction inhibitor characterized by making into an 
active principle the hydantoin derivative shown by} except the case where both hydrogen 
atoms are meant, or its salt. 

[Claim 4] an active principle — (1) ~(2S, 4S) 6-fluoro-2' and 5' — a chroman -4 and - dioxo 
SUPIRO [4'Hmidazolidine]-2-KARUBO hydrazide — (2) (2R, 4S) -6-fluoro~2' and 5' — a 
chroman -4 and - dioxo SUPIRO [4'-imidazolidine]-2-KARUBO hydrazide — (3) (2S, 4R) -6- 
fluoro-2' and 5' — a chroman -4 and - dioxo SUPIRO [4'-imidazolidine]-2-KARUBO 
hydrazide — (4) (2R, 4R) -6-fluoro-2' and 5* — a chroman -4 and - dioxo SUPIRO [4- 
imidazolidine]-2-KARUBO hydrazide — (5) (2S, 4S) -6-fluoro-2* and 5' — a chroman -4 and 
- dioxo SUPIRO [4'-imidazolidine]-2-(N'-methyl) KARUBO hydrazide — (6) (2S, 4S) -6- 
fluoro-2' and 5' — a chroman -4 and - dioxo SUPIRO [4'-imidazolidine]-2-(N'-phenyl) 
KARUBO hydrazide — (7) (2S, 4S) -6-fluoro-2' and 5' — a chroman -4 and - dioxo SUPIRO 
[4'-imidazolidine]-2-(N , -4-chlorophenyD KARUBO hydrazide — (8) (2S, 4S) -6-fluoro-2' and 
5' — a chroman -4 and - dioxo SUPIRO [4'-imidazolidine]-2-(N'-4-methoxypheny) KARUBO 
hydrazide — (9) (2S, 4S) ~6-fluoro-2' and 5' — a chroman -4 and - dioxo SUPIRO [4 - 
imidazolidine]-2-(N'-4-naphthyl) KARUBO hydrazide — (10) (2S, 4S) -6-fluoro-2 ? and 5' — a 
chroman -4 and - dioxo SUPIRO [4'-imidazolidine]-2-(N -acetyl) KARUBO hydrazide — (11) 
(2S, 4S) -6-fluoro-2' and 5' — a chroman -4 and - dioxo SUPIRO [4'-imidazolidine]-2-(N'-4- 
methylphenyl sulfonyl) KARUBO hydrazide — (12) (2S, 4S) -6-fluoro-2' and 5' — a chroman 
-4 and - dioxo SUPIRO [4'-imidazolidine]-2-(N'-tert-butoxycarbonyl) KARUBO hydrazide — 
(13) (2S, 4S) -6-fluoro-2' and 5' — a chroman -4 and - dioxo SUPIRO [4 T Hmidazolidine]-2- 
(N-2-amino propionyl) KARUBO hydrazide — (14) (2S, 4S) -6-fluoro-2' and 5' — a chroman 
-4 and - dioxo SUPIRO [4'-imidazolidine]-2-(N'-truffe RUORO acetyl) KARUBO hydrazide — 
(15) () 2S and 4S-1 — - amino-6-fluoro-2', 5' — a chroman -4 and - dioxo SUPIRO [4- 
imidazolidine]-2-KARUBO hydrazide and (16) -(2S, 4S) 1 — - amino-6-fluoro-2\ 5' — the - 
dioxo SUPIRO [chroman -4 — it was chosen out of 4'-imidazolidine]-2-carboxamide and 
these salts — at least — 1 Claim characterized by being the thing of ** 3 Maillard-reaction 
inhibitor of a publication. 

[Claim 5] claim for prevention of diabetic complications, or treatment 3 or — 4 Maillard- 
reaction inhibitor of a publication. 

[Claim 6] claim for prevention of arteriosclerosis, or treatment 3 or — 4 Maillard-reaction 
inhibitor of a publication. 

[Claim 7] claim for prevention of aging, or treatment 3 or — 4 Maillard-reaction inhibitor of a 
publication. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the Maillard-reaction inhibitor which makes an 

active principle a hydantoin derivative, its salt, and these. 

[0002] 

[Description of the Prior Art] It is non-enzyme-glycosylation in recent years as a cause of 
the degraded phenomenon accompanying many diseases, the arteriosclerosis, and aging in 
accordance with diabetes, (nonenzymatic glycosylation) Saccharification of the protein to 
twist (Maillard reaction) It is observed. 

[0003] As the initial stage, first, reducing sugar and the proteinic amino group produce 
GURIKESHON, and a Maillard reaction begins from forming an AMADORI transition product. 
Compound which carried out the bridge formation polymerization when this advanced further 
[This compound is written as AGE (advanced glycosylation end products) below]. It is 
generated. AGE It is the matter which presents a yellowish brown color and emits 
fluorescence, and has the property which combines with the protein which exists in near and 
forms bridge formation. AGE The protein in which bridge formation was formed is presumed to 
be what produces an obstacle in various organizations. 

[0004] cause that this causes diabetic complications although non-enzyme-saccharification 
of this protein increases in proportion to a rise of blood sugar in the case of diabetes 1 It is 
supposed that it will become **. A.Cerami"Metabolism", and [Vol.28, page 431 (1979) and 
V.M.Monier "New EnglandJournal of Medicine", Vol.314 and page 403] (1986). This process is 
also thickening of a low film [ machine / kidney glomerulus ] in which the depression of the 
thickening in ****** of the thin blood vessel which it is also considered the cause of aging 
again, for example, is followed on the pathological change of senile cataract and atheroma 
nature arteriosclerosis and aging, and the kidney is caused. AGE Involving is checked. 
[M.Brownlee"Science", Vol.232, and page 1629] (1986). 

[0005] Brown Lee (M.Brownlee) etc. — an aminoguanidine suppresses the above-mentioned 
Maillard reaction — reporting — The above-mentioned aminoguanidine came to attract 
attention from [above-mentioned "Science", Vol.232, page 1629 (1986)], and this as a drug 
which prevents the disorder accompanying aging. However, since the usefulness of an 
aminoguanidine is offset by the toxicity and prolonged administration is generally needed for 
this kind of disorder, the toxicity has been a big technical problem on treatment, that is, the 
matter which checked effectively the place by present and the Maillard reaction in the living 
body, and was excellent in safety is ****** — the actual condition is not carried out 
[0006] 

[Problem(s) to be Solved by the Invention] Therefore, it is in the purpose of this invention 
enabling prevention and medical treatment of many diseases which are excellent in Maillard- 
reaction inhibitory action, and offer a compound with low toxicity, and are followed on diabetic 
complications, arteriosclerosis, and aging by this. 
[0007] 

[The means and operation] which solve a technical problem the place which did broad 
research for preventing or treating many above-mentioned diseases when this invention 
person etc. checks a Maillard reaction in quest of the useful compound — the following 
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general formula (II) it has Maillard-reaction inhibitory action with powerful hydantoin derivative 
shown and its salt, and is ****** about a toxic low thing — it carries out and came to 
complete this invention 
[0008] 
[Formula 4] 




in {formula W means a hydrogen atom or the amino group. X A hydrogen atom, a halogen atom, 
C1-C6 an alkyl group — or — C1-C6 an alkoxy group — meaning — Y an oxygen atom or a 

sulfur atom — meaning — Z a hydrogen atom — or NHR Machine [R — a hydrogen atom, 

the alkyl group of C1-C6, the acyl group of C1-C6, and basis [Formula 5] 

(R2 means a hydrogen atom, a halogen atom, the alkyl group of C1-C6, or the alkoxy group) of 
C1-C6, A naphthyl group, a pyridyl machine, a furil machine, a thienyl group, a methylation 
phenyl sulfonyl machine, } except the case where both COCF(s)3 mean a hydrogen atom A 

machine and COOR1 Machine (R1 means the alkyl group of C1-C6) or COCH(NH2) (CH2) 

nCH3 a machine — meaning — n 0-2 an integer is meant — however — W and — Z [0009] 
In the above-mentioned compound by this invention, a halogen atom can be a fluorine, 
chlorine, a bromine, or an iodine. An alkyl group is a carbon number. 1-6 They are the shape 
of a straight chain, the shape of a branch chain cable, and an annular alkyl group. An alkoxy 
group is a carbon number similarly. 1-6 The shape of a straight chain, the shape of a branch 
chain cable, and the annular alkoxy group are meant. The salt of a compound means what can 
be permitted as physic, and specifically means the salt with cations, such as sodium, a 
potassium, and magnesium. In addition, it is in the compound by this invention. 4 this invention 
is aimed also at racemic modification which is these isomers and those mixture although the 
stereoisomer of a seed exists. 

[0010] General formula (II) Among the compounds shown, it is a general formula. (Ill) [Formula 
6] 




X in [formula means a hydrogen atom, a halogen atom, the alkyl group of C1-C6, or the alkoxy 
group of C1-C6, Y means an oxygen atom or a sulfur atom, and Z is a -NHR machine. (R is a 
hydrogen atom, the alkyl group of C1-C6, an alkenyl machine, and a basis.) [Formula 7] 




(R2 means a hydrogen atom, the alkyl group of C1-C6, a halogen atom, or the alkoxy group) of 
C1-C6, The hydantoin derivative shown by] which means a naphthyl group, a pyridyl machine, 
a furil machine, or a thienyl group, or its salt has aldose reductase inhibitory action. Patent 
application is made as a compound effective in prevention and treatment of diabetic 
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complications, and the process is also indicated by the open official report, (publication- 
number 3-106885 official report) . 

[0011] The place where this invention person etc. investigated Maillard-reaction inhibitory 
action about compounds, such as this, and the derivative of those this time, and all showed 
activity, these compounds — especially — general formula (IV) [Formula 8] 

"CO 

y CON HNH_ 

The compound shown in ( X in a formula means a hydrogen atom, a halogen atom, the alkyl 
group of C1-C6, or the alkoxy group of C1-C6, and Y means an oxygen atom or a sulfur atom) 
has the outstanding effect, and it made it clear that it is very promising as a Maillard-reaction 
inhibitor. 

[0012] Moreover, general formula (II) Among the compounds shown, it is a general formula. (I) 
[Formula 9] 

V N ' W 

in {formula W means a hydrogen atom or the amino group. X A hydrogen atom, a halogen atom, 
C1-C6 an alkyl group — or — C1-C6 An alkoxy group is meant. Y an oxygen atom or a sulfur 

atom — meaning — Z a hydrogen atom — or NHR Machine [R — a hydrogen atom — 

C1-C6 An acyl group, a methylation phenyl sulfonyl machine, COCF3 A machine and COOR1 

Machine (R1 means the alkyl group of C1-C6) or COCH(NH2) (CH2) nCH3 A machine is 

meant, n ] which means the integer of 0-2 — however — W Case where a hydrogen atom is 
meant Z A hydrogen atom is not meant, moreover — W a hydrogen atom — meaning — and - 
- Z -NH2 the case where it means — the spacial configuration (2S, 4S) it is — hydantoin 
derivative shown by} which a thing removes And the salt is the new matter. 
[0013] In addition, general formula (I) Among the compounds shown, it is a general formula. (V) 
[Formula 10] 

CONHZ 

X in {formula means a hydrogen atom, a halogen atom, the alkyl group of C1-C6, or the alkoxy 
group of C1-C6. Y An oxygen atom or a sulfur atom is meant and it is Z. - NHR Machine [R 
The acyl group of C1-C6, a methylation phenyl sulfonyl machine and COCF3 A machine and 

COOR1 Machine (R1 means the alkyl group of C1-C6) or COCH(NH2) (CH2) nCH3 A 

machine is meant, n 0-2 The hydantoin derivative shown by]} which means an integer, or its 
salt is a compound. (IV) Are very useful as a prodrug, the case where internal use of the 
prodrugs, such as this, is carried out — absorptivity — raising (improvement in a biological 
utilization factor) — moreover, extension of operation time (effect-of^a-medicine durability) 
etc. — bringing became clear 

[0014] General formula (I) The compound shown is the following. 3 It is easily compoundable 
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depending on any of the root they are. 
Root A. [Formula 1 1] 




[R3 means a halogen atom and the alkoxy group of C1-C6, R4 means hydrogen atom, acyl, 
alkoxy carbonyl, methylation phenyl sulfonyl, trifluoromethyl carbonyl, and amino alkyl group 
(protection and the deprotection of the amino group are included), and X and Y have the 
aforementioned meaning.] [0015] Root B. [Formula 12] 




[R5 means trifluoromethyl and amino alkyl (the protection deprotection of the amino group is 
included), and X and Y have the aforementioned meaning.] [0016] Root C. [Formula 13] 




(Z means a hydrogen atom or the amino group, and X and Y have the aforementioned 
meaning) [001 7] In addition, the starting material in the case of compounding by each above- 
mentioned root is Provisional Publication No. 63-57588 And publication number 3-106885 It 
can manufacture easily by the method currently indicated by the official report. 
[0018] 

[The pharmaceutical form and dose] in the case of considering as physic It can also make 
with liquid preparations [ like a solution, suspension, and an emulsion ] that whose there is no 
exceptional limit in the pharmaceutical form in the case of tablet-izing it, using the compound 
by this invention or its salt as an active principle, therefore it makes with a solid tablet like a 
tablet, the pilule, a capsule, powder, a granule, and a suppository it is also, and these tablet- 
ization can be performed by the conventional method. 

[0019] When making with a solid tablet, excipients, such as starch, a lactose, a glucose, 
calcium phosphate, a magnesium stearate, and gum arabic, can be used, and if required, a 
lubricant, a binder, disintegrator, coating, a coloring agent, etc. can be used. 
[0020] When making with a liquefied tablet, a stabilizing agent, a dissolution assistant, a 
suspending agent, an emulsifier, a buffer, a preservative, etc. can be used. 

[0021] although it depends for the amount of medication of the compound by this invention, or 
its salt on factors, such as the kind, a pharmaceutical form, a grade of a disease, and a 
patient's age, — usually — an adult — receiving — 0.1-500 mg/day a grade — especially — 
1-150 mg/day A grade is suitable. 
[0022] 

[Example] etc. Next, the example of reference, the example of manufacture, the example of an 
effect-of^a-medicine pharmacological test, the example of a toxicity test, and the example of 
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a tablet are hung up, and these explain this invention still more clearly and concretely. In 
addition, a configuration is shown. "2R", "2S", and "4R", It reaches. "4S" Although the italics 
should be indicated by ******, since it becomes an external character, the usual alphabetic 
character is indicated by ******. 

[0023] example of reference 1 2S and (4S)-6-fluoro-2' and 5' — a chroman -4 and - dioxo 
SUPIRO [4Hmidazolidine]-2-carboxylic acid n-propyl ester (2S, 4S)-6-fluoro-2' and 5' — the 
- dioxo SUPIRO [chroman -4 — 4'-imidazolidine]-2-carboxylic acid 5.0g (56mmol), n-propyl 
alcohol 20ml (268mmol) And benzene 5.0ml (56mmol) In a solution, it is a sulfuric acid. 125ml 
(2.35mmol) It is dropped, a water separator is attached and it is 5. Time reflux was carried out. 
A reaction solution is condensed and it is 5% to nothing and this concentration liquid in a 
moiety. Sodium hydrogencarbonate 50ml And ethyl acetate 100ml In addition, ethyl-acetate 
extraction was performed. It is water to the residue which was made to dry an ethyl-acetate 
layer by anhydrous sodium sulfate, was made to distill off a solvent subsequently to the 
bottom of reduced pressure, and was obtained. 50ml It adds. 1 It is a request compound by 
carrying out time stirring, ****(ing) the crystal which deposited, and making it dry. 5.60g 
(97.1%) It obtained. 

[0024] Melting point : 197-200 degree-C.IR Spectrum (numax, KBr) cm-1 : 3340, 3265, 1788, 
1750, and 1720.MS Spectrum (EI/DI) m/z : 322 (M+), 192.1 H-NMR Spectrum (DMSO-d6) 
deltappm:0.92 (3H, t), 1.68 (2H, sextet), 2.21, 2.63 (2H, m) 4.20 (2H, t), 5.38 (1H, dd), 6.90-7.50 
(3H, m) 8.48 (1H, s) 11.10 (1H, s) . [alpha] D (26 degrees C) : +165degree(c = 1.0, methanol). 
[0025] Example of reference 2(2S, 4S)-6-fluoro - 2', example of chroman -4 and 5'-dioxo 
SUPIRO [4'-imidazolidine]-2-KARUBO hydrazide reference 1 By the method of a publication 
It was obtained. (2S, 4S) -6-fluoro - 2', a chroman -4, a 5'-dioxo SUPIRO [4'Hmidazolidine]- 
2-carboxylic acid n-propyl ester 9.25g (28.7mmol), n-propyl alcohol 24.5ml (327mmol) And 
toluene 18ml (169mmol) In a solution, it is hydrazine hydrate. 2.21ml (57.4mmol) It is 7 
moreover. Time heating reflux was carried out. Next, 1 5 to 20 degree C 1 5 After carrying out 
time stirring, the crystal which deposited is ****(ed), and it is n-propyl alcohol. 30ml It 
washed and the colorless crystal was obtained. It is a request compound by making this 
crystal ****** from ethanol. 5.77g (68.4%) It obtained. 

[0026] Melting point : 277-278 degree-C.IR Spectrum (numax, KBr) cm-1 : 3450, 3330, 3060, 
1775, 1725, and 1660.MS Spectrum (EI/DI) m/z : 294 (M+), 235 and 192.1 H-NMR Spectrum 
(DMSO-d6) deltappm:2.13 (1H, dd), 2.40 (1H, dd), 4.39 (2H, s), 5.10 (1H, dd), 6.9 -7.2 (3H, m) 
8.38 (1H, s), 9.59 (1H, s) 11.00 (1H, s) . [alpha] D (25 degrees C) : +139degree(c = 1.0, 
methanol). [0027] Example of reference 3(2S, 4S)-6-fluoro - 2', example of chroman -4 and 
5'-dioxo SUPIRO [4'-imidazolidine]-2-(N'-methyl) KARUBO hydrazide reference 1 By the 
method of a publication It obtained. (2S, 4S) -6-fluoro - 2', a chroman -4, a 5'-dioxo SUPIRO 
[4-imidazolidine]-2-carboxylic acid n-propyl ester 30.0g (93.1 mmol) n-propanol 800ml It 
dissolves. It is methylhydrazine 44.2g (931 mmol) to this solution. It adds and is under an argon 
air current. 18 Time heating reflux was carried out. After the reaction end, the reaction 
solution was condensed under reduced pressure and half amount, nothing, and the crystal that 
deposited were separated. Filtrate is further condensed under reduced pressure and it is 
water to a residue. 100ml It is a request compound as a colorless crystal by adding, 
separating the crystal which deposited and making it dry under reduced pressure. 20.3g 
(70.9%) It obtained. 

[0028] Melting point : 276-278 degree-C.IR Spectrum (numax, KBr) cm-1 : 3430, 3060, 1 775, 
1730, and 1660.MS Spectrum (EI/DI) m/z : 308 (M+), 278, 235, and 192.1 H-NMR Spectrum 
(DMSO-d6) deltappm:2.12 (2H, dd), 2.41 (1H, dd), 2.47 (3H, s), 4.97 (1H, brs), 5.09 (1H, dd), 6.9 
-7.2 (3H, m) 8.39 (1H, s), 9.85 (1H, s) 11.02 (1H, s) . [alpha] D (25 degrees C) : +137degree(c = 
1 .0, methanol). [0029] example of reference 4 2S, (4S)-6-fluoro - 2', the 5 'chroman -4 and - 
dioxo SUPIRO [4'-imidazolidine]-2-(N'-phenyl) KARUBO hydrazide (2S, 4S)-6-fluoro-2', 5'- 
dioxo SUPIRO [chroman -4, 4'-imidazolidine]-2-carboxylic acid 20.0g (71.4mmol) Thionyl 
chloride 24.9ml (3.57 mols) It adds to inside and is 22. Time heating reflux was carried out. 
Subsequently, thing for which a superfluous thionyl chloride is distilled off under reduced 
pressure (2S, 4S) -6-fluoro - 2' and the rough crystal of chroman -4 and 5'-dioxo SUPIRO 
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[4'-imidazolidine]-2-carboxylic-acid chloride were obtained quantitatively. It is N.N- 
dimethylformamide about this acid chloride. 200ml It dissolves and is phenylhydrazine 15.6g 
(143mmol) to this solution. And triethylamine 14.4g (143mmol) It adds. 25 degrees C 18 Time 
stirring was carried out. It is distilled water to reaction mixture. 600ml It added and ethyl 
acetate extracted. The ethyl-acetate layer was extracted and rinsed, it dried in anhydrous 
sodium sulfate, and the solvent was distilled off under reduced pressure. It is a silica gel 
column chromatography about the obtained residue. (CH2CI2:MeOH = 20: 1) Crystal obtained 
by carrying out separation refining 50% It is a request compound as a colorless needle shape 
crystal by making it recrystallize [ ethanol ]. 17.4g (65.9%) It obtained. 

[0030] Melting point : 254-255 degree-C.IR Spectrum (numax, KBr) cm-1 : 3520, 3400, 3060, 
1775, 1735, and 1670.MS Spectrum (EI/DI) m/z : 370 (M+), 307, 278, 235, and 192.1 H-NMR 
Spectrum (DMSO-d6) deltappm:2.1 9 (1H, dd), 2.52 (1H, dd), 5.20 (1H, dd), 6.7 -6.8 (5H, m) 6.9 
-7.2 (3H, m) 7.84 (1H, s), 8.39 (1H, s) 10.25 (1H, s) 11.02 (1H, s) . [alpha] D (25 degrees C) : 
+130degree(c = 1.0, methanol). [0031] Example of reference 5(2S, 4S)-6-fluoro - 2', example 
of chroman -4 and 5-dioxo SUPIRO [4'-imidazolidine]-2-(N'-4-chlorophenyl) KARUBO 
hydrazide reference 3 It is made to be the same as that of the method of a publication. 
However, instead of [ of a phenylhydrazine ] 4-chlorophenyl hydrazine 20.4g (143mmol) It is 
21. 7g (75.1%) about a request compound by using. It obtained. 

[0032] Melting point : 169-171 degree-C.IR Spectrum (numax, KBr) cm-1 : 3510, 3400, 3060, 
1775, 1735, and 1670.MS Spectrum (EI/DI) m/z : 404 (M+), 192.1 H-NMR Spectrum (DMSO- 
d6) deltappm:2.19 (1H, dd), 2.50 (1H, dd), 5.26 (1H, dd), 6.9 -7.2 (3H, m) 7.18 (2H, d), 8.00 (1H, 
s), 8.36 (1H, s) 10.27 (1H, s) 11.01 (1H, s) . [alpha] D (25 degrees C) : +121degree(c = 1.0, 
methanol). [0033] Example of reference 6(2S, 4S)-6-fluoro - 2\ example of chroman -4 and 
5'-dioxo SUPIRO [4Hmidazolidine]-2-(N'-4-methoxypheny) KARUBO hydrazide reference 3 
It is made to be the same as that of the method of a publication. However, instead of [ of a 
phenylhydrazine ] 4-methoxypheny hydrazine 19.7g (143mmol) It is a request compound by 
using. 22.3g (78.0%) It obtained. 

[0034] Melting point : 154-157 degree-C.IR Spectrum (numax, KBr) cm-1 : 3400, 3060, 1775, 
1730, and 1690.MS Spectrum (EI/DI) m/z : 400 (M+), 137.1 H-NMR Spectrum (DMSO-d6) 
deltappm:2.22 (1H, dd), 2.50 (1H, dd), 5.23 (1H, dd), 6.6 -7.2 (7H, m) 7.51 (1H, d), 8.38 (1H, s), 
10.22 (1H, d) 11.03 (1H, s) . [alpha] D (25 degrees C) : +127degree(c = 1.0, methanol). [0035] 
Example of reference 7(2S, 4S)-6-fluoro - 2', example of chroman -4 and 5'-dioxo SUPIRO 
[4'-imidazolidine]-2-(N'-1-naphthyl) KARUBO hydrazide reference 3 It is made to be the 
same as that of the method of a publication. However, instead of [ of a phenylhydrazine ] 1- 
naphthyl hydrazine 20.4g (143mmol) It is a request compound by using. 22.7g (75.8%) It 
obtained. 

[0036] Melting point : 285-288 degree-C.IR Spectrum (numax, KBr) cm-1 : 3370, 3330, 3060, 
1780, 1735, and 1680.MS Spectrum (EI/DI) m/z : 420 (M+), 143.1 H-NMR Spectrum (DMSO- 
d6) deltappm:2.27 (1H, dd), 2.55 (1H, dd), 5.36 (1H, dd), 6.7 -8.2 (10H, m) 8.34 (1H, s), 8.38 (1H, 
s) 10.40 (1H, s) 11.03 (1H, s) . [alpha] D (25 degrees C) : +131degree(c = 1.0, methanol). [0037] 
Example of manufacture 1(R [ 2 ], 4R)-6-fluoro - 2', example of chroman -4 and 5'-dioxo 
SUPIRO [4'-imidazolidine]-2-KARUBO hydrazide reference 2 It is made to be the same as 
that of the method of a publication. However, it is a start raw material. (2R, 4R) -6-fluoro - 2', 
a chroman -4, a 5-dioxo SUPIRO [4'-imidazolidine]-2-carboxylic acid n-propyl ester (9.25g, 
28.7mmol) By using Request compound 5.33g (63.2%) It obtained. 

[0038] melting point : 277-278 degree-C.IR Spectrum (numax, KBr) cm-1 : 3450, 3330, 3060, 
1775, 1725, and 1660.MS Spectrum (EI/DI) m/z : 294.(M+) 1 H-NMR Spectrum (DMSO-d6) 
deltappm:2.14, 2.39 (2H, m) 4.36 (2H, s), 5.11 (1H, dd), 6.93-7.17 (3H, m) 8.33 (1H, s), 9.54 (1H, 
s) 10.98 (1H, s) . [alpha] D (25 degrees C) : -161 degree(c = 1.0, methanol). [0039] Example of 
manufacture 2(R [ 2 ], 4S)-6-fluoro - 2', example of chroman -4 and 5 -dioxo SUPIRO [4- 
imidazolidine]-2-KARUBO hydrazide reference 2 It is made to be the same as that of the 
method of a publication. However, it is a start raw material. (2R, 4S) -6-fluoro - 2', a chroman 
-4, a 5-dioxo SUPIRO [4'-imidazolidine]-2-carboxylic acid n-propyl ester (9.25g, 28.7mmol) 
By using Request compound 4.00g (47.4%) It obtained. 
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[0040] melting point : 171-175 degree-C.IR Spectrum (numax, KBr) cm-1 : 3430, 3330, 3060, 
1775, 1725, and 1665.MS Spectrum (EI/DI) m/z : 294.(M+) 1 H-NMR Spectrum (DMSO-d6) 
deltappm:2.22, 2.34 (2H, m) 4.37 (2H, s), 4.57 (1H, dd), 6.84-7.21 (3H, m) 8.84 (1H, s), 9.48 (1H, 
brs) 10.98 (1H, br) . [alpha] D (25 degrees C) : -99 degree(c = 1.0, methanol). [0041] Example 
of manufacture 3(2S, 4R)-6-fluoro - 2', example of chroman ~4 and 5'-dioxo SUPIRO [4- 
imidazolidine]-2-KARUBO hydrazide reference 2 It is made to be the same as that of the 
method of a publication. However, it is a start raw material. (2S, 4R) -6-fluoro - 2', a chroman 
-4, a 5-dioxo SUPIRO [4'-imidazolidine]-2-carboxylic acid n-propyl ester (9.25g, 28.7mmol) 
By using Request compound 3.64g (43.1%) It obtained. 

[0042] melting point : 168-171 degree-C.IR Spectrum (numax, KBr) cm-1 : 3430, 3330, 3050, 
1775, 1725, and 1665.MS Spectrum (EI/DI) m/z : 294.(M+) 1 H-NMR Spectrum (DMSO-d6) 
deltappm:2.22, 2.34 (2H, m) 4.37 (2H, s), 4.57 (1H, dd), 6.83-7.21 (3H, m) 8.83 (1H, s), 9.48 (1H, 
brs) 10.98 (1H, br) . [alpha] D (25 degrees C) : +97degree(c = 1.0, methanol). [0043] example of 
manufacture 4 2S, (4S)-6-fluoro - 2', the 5 chroman -4 and - dioxo SUPIRO [4- 
imidazolidine]-2-(N'-4-methylphenyl sulfonyl) KARUBO hydrazide (2S, 4S)-6~fluoro-2\ 5'- 
dioxo SUPIRO [chroman -4, 4'-imidazolidine]-2-carboxylic acid 6.85g (24.5mmol) Thionyl 
chloride 70ml (960mmol) Heating reflux was added and carried out for 18 hours. It distills off 
under reduced pressure of a superfluous thionyl chloride, and is a residue. {(2S, 4S )-6-fluoro- 
2' and chroman -4 and 5'-dioxo SUPIRO [4'-imidazolidine]-2-carbonyl chloride} It obtained. 
This residue DMF 70ml It dissolves and is triethylamine 3.90ml (28.0mmol) to this. It reaches, 
p-toluene sulfonyl hydrazide 4.56g (24.5mmol) is added and it is 20 to 25 degree C. 4 Time 
stirring was carried out. It is water to reaction mixture. 30ml It is in 1 N-hydrochloric-acid 
solution moreover. pH 1 Ethyl acetate extracted, after carrying out. Reduced pressure 
distilling off of the solvent is carried out for an organic layer after dryness in a sodium sulfate, 
and it is a residue. 6.66g It obtained. It is separation refining by the silica gel column 
chromatography about this residue. (EtOAc:n-hexane =2: an expansion solvent, 1) It is the 
request compound of a colorless crystal by carrying out. 5.09g (46.4%) It obtained. 
[0044] Melting point : 164-166 degree-C.IR Spectrum (numax, KBr) cm-1 : 3264, 1779, 1732, 
1597, 1491, and 1165.MS Spectrum (EI/DI) m/z : 448 (M+), 390, 264, and 193.1 H-NMR 
Spectrum (DMSO-d6) deltappm:1.95 (1H, dd), 2.23 (1H, dd), 2.38 (3H, s), 5.07 (1H, dd), 6.97 
(2H, m), 7.15 (1H, td), 7.37 (2H, d), 7.71 (2H, d) 8.37 (1H, s) 9.98 (1H, s) 10.65 (1H, s) 11.05 (1H, 
s) . [0045] example of manufacture 5 2S, (4S)-6-fluoro - 2', the 5 'chroman -4 and - dioxo 
SUPIRO [4 , -imidazolidine]-2-(N'-tert-butoxycarbonyl) KARUBO hydrazide (2S, 4S)-6-fluoro- 
2'. 5'-dioxo SUPIRO [chroman -4, 4'-imidazolidine]-2-carboxylic acid 10.0g (35.7mmol) 
Thionyl chloride 100ml (1.37 mols) It adds and is 18. Time heating reflux was carried out. It 
distills off under reduced pressure of a superfluous thionyl chloride, and is a residue. {(2S, 
4S )-6-fluoro-2' and chroman -4 and 5-dioxo SUPIRO [4'-imidazolidine]-2-carbonyl chloride} 
It obtained. This residue DMF 100ml It dissolves and is a triethylamine to this. 9.94ml 
(71.4mmol) It reaches, tert-butoxy cull BAZATO 4.71g (35.6mmol) is added and it is 20 to 25 
degree C. 4 Time stirring was carried out. It is water to reaction mixture. 100ml It adds and is 
in 1 N-hydrochloric-acid solution. pH 3 Ethyl acetate extracted, after carrying out. Reduced 
pressure distilling off after dryness and of the solvent is carried out for an organic layer in a 
sodium sulfate, and it is a residue. 6.40g It obtained. It is separation refining by the silica gel 
column chromatography about this residue. (EtOAc:n-hexane= 2: an expansion solvent, 1) It is 
the request compound of a colorless crystal by carrying out. 4.80g (34.1%) It obtained. 
[0046] Melting point : 165-167 degree-C.IR Spectrum (numax, KBr) cm-1 : 3281, 1779, 1732, 
1491, 1262, and 1163.MS Spectrum (EI/DI) m/z : 294 (M+-100), 235, 192, and 164.1 H-NMR 
Spectrum (DMSO-d6) deltappm:1 .41 (9H, s), 2.1 1 (1H, t), 2.44 (1H, d), 5.16 (1H, d), 7.00 (2H, m) 
7.17 (1H, td), 8.42 (1H. s) 8.93 (1H, s) 10.13 (1H, s) 11.08 (1H, s) . [0047] example of 
manufacture 6 2S, (4S)-6-fluoro - 2', the 5 'chroman -4 and - dioxo SUPIRO [4'- 
imidazolidine]-2-(N'-acetyl) KARUBO hydrazide (2S, 4S)-6-fluoro-2\ 5-dioxo SUPIRO 
[chroman -4, 4'-imidazolidine]-2-carboxylic acid 10.0g (35.7mmol) Thionyl chloride 100ml (1.37 
mols) It adds and is 1 7. Time heating reflux was carried out. It distills off under reduced 
pressure of a superfluous thionyl chloride, and is a residue. {(2S, 4S )-6-fluoro-2' and 
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chroman -4 and 5'-dioxo SUPIRO [4'-imidazolidine]-2-KARUBO nil chloride} It obtained. This 
residue DMF 50.0ml It dissolves and is a triethylamine about this. 6.00ml (43.1 mmol) And aceto 
hydrazide 2.65g (35.8mmol) DMF 50.0ml It drops and ranks second in a solution. 20 to 25 
degree C 19 Time stirring was carried out. It is water to the residue which distilled off under 
reduced pressure of a reaction solvent and was obtained. 100ml It added, and it stirred and 
the produced crystal was separated. It is the request compound of a colorless crystal by 
making the obtained crystal recrystallize from a methanol. 7.71 g (64.3%) It obtained. 
[0048] Melting point : 286-295 degree-C.IR Spectrum (numax, KBr) cm-1 : 3403, 3355, 3182, 
1781, 1734, 1637, and 1489.MS Spectrum (EI/DI) m/z : 336 (M+), 294, 262, and 192.1 H-NMR 
Spectrum (DMSO-d6) deltappm:1 .88 (3H, s), 2.15 (1H, dd), 2.46 (1H, dd), 5.20 7.00 (2H, m) (1H, 
dd), 7.17 (1H, td), 8.44 (1H, s) 9.90 (1H, s) 10.25 (1H, s) 11.18 (1H, s) . [0049] example of 
manufacture 7 2S, (4S)-6-fluoro - 2\ the 5 'chroman -4 and - dioxo SUPIRO [4- 
imidazolidine]-2-(N'-truffe RUORO acetyl) KARUBO hydrazide (2S, 4S)-6-fluoro-2\ 5-dioxo 
SUPIRO [chroman -4, 4'-imidazolidine]-2-KARUBO hydrazide 8.00g (27.2mmol) It is a dryness 
pyridine under argon atmosphere. 80ml It dissolves and is -20 degrees C. It cooled. In this, it 
is an anhydrous trifluoroacetic acid. 3.90ml (27.6mmol) It was dropped gradually. 5-15 degree 
C 20 After carrying out time stirring, the solvent was distilled off under reduced pressure. It is 
the request compound of a colorless crystal by making water-ethyl acetate suspend the 
obtained oily matter, separating the produced crystal, and drying. 10.6g (99.3%) It obtained. 
[0050] melting point : 167-169 degree-C.IR Spectrum (numax, KBr) cm-1 : 3426, 3283, 3227, 
1726, 1692, 1570, 1491, 1213, 1194, and 1165.MS Spectrum (EI/DI) m/z : 390 (M+), 262, 234, 
219, and 192.1 H-NMR Spectrum (DMSO-d6) deltappm:2.13 (1H, t), 2.53 (1H, d), 5.27 (1H, d), 
7.03 (2H, m), 7.19 (1H, td), 8.43 (1H, s) 10.80 (1H, s) 11.10 (1H, s) 11.52 (1H, s) . [0051] 
Example of reference 8 N-tert-butoxycarbonyl-L-alanyl hydrazide N-tert-butoxycarbonyl-L- 
alanine 10.0g (52.9mmol) 10.2g (73.8mmol) of and potassium carbonate Acetone 100ml It was 
made to suspend. In this, it is 6.00ml (63.4mmol) of dimethyl sulfates. It is dropped and is ten 
to 1 5 degree C. 1 5 Time stirring was carried out. It is a methanol to a reaction solution. 5.0 ml 
It added, the produced crystal was ****(ed) and filtrate was distilled off under reduced 
pressure. Dichloromethane is added to a residue, insoluble matter is ****(ed), a solvent is 
distilled off, and it is a colorless oil-like methyl. N-tert-butoxycarbonyl-2-amino propionate 
10.7g (quantitive) It obtained. It is a methanol about this oily matter. 50ml It dissolves and is a 
hydrazine monochrome hydrate to this. 10.3ml (212mmol) It adds and is 15 to 20 degree C. 21 
Time stirring was carried out. It is the request compound of a colorless needle shape crystal 
by distilling off under reduced pressure of a reaction solvent and recrystallizing the obtained 
residue from an ethyl-acetate-n-hexane. 10.7g (quantitive) It obtained. 
[0052] IR spectrum (numax, KBr) cm-1 : 3331, 1691, 1663, 1617, and 1592.MS Spectrum 
(EI/DI) m/z : 204 [[ (M+H) ] +] 148 and 104.1 H-NMR Spectrum (DMSO-d6) deltappm:1.1 3 
(3H, d), 1.36 (9H, s) 3.92 (1H, m) 4.18 (2H, s) 6.85 (1H, d) 8.98 (1H, s) . [0053] example of 

reference 9 ( — two — S — four — S — ) six a fluoro two — ' — five 

— ' dioxo — SUPIRO — [ — a chroman four — four — ' 

imidazolidine — ] two [ — N — ' (N-tert-butoxycarbonyl-L-alanyl) — ] — 

KARUBO — a hydrazide (2S, 4S) six a A chroman -4, 5 -dioxo SUPIRO [4- 

imidazolidine]-2-carboxylic acid 10.0g (35.7mmol) Thionyl chloride 100ml (1.37 mols) It adds 
and is 16. Time heating reflux was carried out. A superfluous thionyl chloride is distilled off 
under reduced pressure, and it is a residue. {(2S, 4S )-6-fluoro-2' and chroman -4 and 5'- 
dioxo SUPIRO [4'-imidazolidine]-2-carbonyl chloride} It obtained. This residue DMF 50.0ml It 
dissolves and is a triethylamine about this. 6.00ml (43.1 mmol) It reaches. N-tert- 
butoxycarbonyl-L-alanyl hydrazide 7.98g (39.3mmol) DMF 50.0ml It drops and ranks second in 
a solution. 20 to 25 degree C 1 7 Time stirring was carried out. It is water to the residue which 
distilled off the reaction solvent under reduced pressure and was obtained. 200ml It added 
and ethyl acetate extracted. Reduced pressure distilling off of the solvent was carried out for 
the organic layer after dryness in anhydrous sodium sulfate. They are a separation refining 
[expansion solvent and (1) CH2CI2 by the silica gel column chromatography about this 
residue. : MeOH = 20 : 1 and (2) EtOAc] The colorless crystal was obtained by carrying out. 
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This crystal is recrystallized from ethyl acetate and it is 5.75g (34.6%) about the request 
compound of a colorless crystal. It obtained. 

[0054] IR Spectrum (numax, KBr) cm-1 : 3279, 1776, 1730, 1491, 1262, and 1167.MS Spectrum 
(EI/DI) m/z : 347 (M+-118), 330.1 H-NMR Spectrum (DMSO-d6) deltappm:1.23 (3H, d), 1.38 
(9H, s), 2.17 (1H, dd), 2.44 (1H, dd), 4.06 (1H, m), 5.21 (1H, dd), 6.92 (1H, m), 6.99 (2H, m), 7.15 
(1H, td) 8.36 (1H, s) 9.87 (1H, s) 10.28 (1H, s) 10.99 (1H, s) . [0055] example of manufacture 8 
2S, (4S)-6-fluoro - 2\ the 5 'chroman -4 and - dioxo SUPIRO [4'-imidazolidine]-2-(N'-l_- 
alanyl) KARUBO hydrazide (2S, 4S)-6-fluoro-2\ 5-dioxo SUPIRO [chroman -4, 4'- 
imidazolidine]-2-[N*-(N-tert-butoxycarbonyl-L-alanyl)] KARUBO hydrazide 5.37g (1 1 .5mmol) 
-20 degree C It cools. In this, it is a trifluoroacetic acid. 25.0ml (0.324 mols) is added and it is 
at a room temperature. 30 It stirred between parts. Residue after distilling off a trifluoroacetic 
acid under reduced pressure Amberlyst A-21 which dissolved in 1 and 4-dioxane and was 
replaced by 1 and 4-dioxane It is 4.21 g (quantitive) about the request compound of a 
colorless crystal by using and removing a trifluoroacetic-acid salt. It obtained. 
[0056] Melting point : 191-195 degree~C.IR Spectrum (numax, KBr) cm-1 : 3225, 3058, 1772, 
1726, 1678, 1491, and 1206.MS Spectrum (EI/DI) m/z : 365 (M+), 347, 330, 294, 262, and 193.1 
H-NMR Spectrum (DMSO-d6) deltappm:1 .29 (3H, d), 2.16 (1H ? dd), 2.47 (1H, dd), 3.66 (1H, q) 
5.24 (1H, dd) 7.00 (2H, m) 7.18 (1H, td) 8.44 (1H, s) . [0057] example of manufacture 9 2S and 
(4S)-1'-amino-6-fluoro - 2\ 5 — chroman -4 and - dioxo SUPIRO [4'-imidazolidine]-2- 
KARUBO hydrazide (2S, 4S)-6-fluoro-2', 5' — chroman -4 and - dioxo SUPIRO [4- 
imidazolidine]-2-KARUBO hydrazide 1 .00g (3.40mmol) And hydrazine hydrate 1.70g 
(34.0mmol) n-propanol 20.0ml The heating dissolution is carried out and it is 60. Time heating 
reflux was carried out. It is separation refining (CH2CI2:MeOH = 10: an expansion solvent, 1) 
by the silica gel chromatography about the residue which distilled off under reduced pressure 
of a reaction solvent and was obtained. By carrying out, it is a request compound as a 
colorless crystal. 768mg (73.0%) It obtained. 

[0058] IR Spectrum (numax, KBr) cm-1 : 3326, 1781, and 1725.MS Spectrum (EI/DI) m/z : 309 
(M+) and 207.1 H-NMR Spectrum (DMSO-d6) deltappm:2.1 5 (1 H, dd), 2.35 (1H, dd), 4.36 (2H, 
s), 4.72, 4.74 (2H, each s) 5.13 (1H, dd), 6.91 (1H, dd) 6.99 (1H, dd) 7.15 (1H, dt) 8.53 (1H, s) 
9.54 (1H, s) . [0059] example of manufacture 10 2S and (4S)-1 '-amino-6-fluoro - 2', 5 — 
'chroman -4 and - dioxo SUPIRO [4'-imidazolidine]-2-cull BOKISAMIDO (2S, 4S)-6-fluoro-2', 
5' — chroman -4 and - dioxo SUPIRO [4'-imidazolidine]-2-cull BOKISAMIDO 670mg 
(2.40mmol) anhydrous it dissolves in N.N-dimethylformamide — making — the bottom of 
argon atmosphere Five to 10 degree C setting — sodium hydride 57.6mg (2.40mmol) adding — 
further — 20 degrees C setting — 30 It stirred between parts, obtained solution 0~(2, 4- 
dinitrophenyl) hydroxylamine 478mg (2.40mmmol) five to 10 degree C — setting — adding — 
the bottom of these temperature conditions 1 time stirring — carrying out — subsequently — 
20 degrees C setting — 1 Time stirring was carried out. the bottom of reduced pressure of a 
reaction solvent — setting — and — 50 degrees C it distills off under the following 
temperature conditions — making — residue 0.1 N-hydrochloric-acid solution was added and 
the ether washed. It is a sodium hydrogencarbonate to this hydrochloric-acid acidic solution. 
Five to 10 degree C It added at temperature, and made with basicity, and, subsequently the 
solvent was made to distill off. It is separation refining (CH2CI2:MeOH = 50:1-20: an expansion 
solvent, 1) by the silica gel chromatography about the obtained residue. It is a request 
compound as a colorless crystal by carrying out and making the obtained crystal ****** from 
ethanol. 420mg (60.0%) It obtained. 

[0060] IR Spectrum (numax, KBr) cm-1 : 3420, 3299, 1786, 1725, and 1671. MS Spectrum 
(EI/DI) m/z : 294 (M+), 207.1 H-NMR Spectrum (DMSO-d6) deltappm:2.06 (1H, t), 2.41 (1H, 
dd), 4.73, 4.74 (2H, each s) 5.05 (1H, dd), 6.91 (1H, dd), 7.02 (1H, dd) 7.15 (1H, dt) 7.45, 7.69 
(2H, each s) 8.53 (1H, s) . [0061] Example of an effect-of^a-medicine pharmacological test 1 
cow serum albumin 10mg [ ml ] /, fructose 400mmol And sample 5mmol Included 20% DMSO 
Content 0.5 mols Phosphate buffer (pH 7.4) 37 degrees C 24 The time incubation was carried 
out. It is distilled water about the obtained reaction solution. 10 It double-dilutes and is 
excitation wavelength. 350nm and measurement wavelength of 428nm Fluorescence is 
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measured. (Hitachi F-4010 type spectrophotofluorometer) It carried out and the rate of 
suppression by the sample to fluorescence generating was computed by the following formula. 

F4 : The fluorescence of a rate of suppression sample a non-adding solution, the fluorescence 
of an F2 : sample addition solution, the fluorescence of the solution of only an F3 : cow serum 
albumin, fluorescence of the solution of only a fructose. (%) = {[(F1-F3-F4 )- (F2-F3-F4) -] / 
(F1-F3-F4)}x 

A result is the following table. 1 It was as being shown. 

[0062] 

[Table 1] 



Jtr >0fc» M| 
VCi W W 


3v m W 


2 


88.7 


3 


41.6 


4 


17.8 


s&m i 


87.3 


2 


88.6 


3 


88.1 


7 


21.3 


MM 


86.9 



[0063] Example of an effect-of^a-medicine pharmacological test 2 cow serum albumin 10mg 
(or lysozyme 10mg/ml)/ml Fructose 400mmol And sample 5mmol pH 7.4 0.5 mols It dissolves 
in a phosphate buffer and is 37 degrees C. 7 The incubation during a day was carried out. 
After incubation, it is sodium-lauryl-sulfate-polyacrylamide gel electrophoresis in a part of 
reaction mixture. (SDS-PAGE) It dissociated. Protein is dyed in Coomassie Brilliant Blue after 
migration, and it is a densitometer about the amount of coloring of a dyeing band. (Shimadzu 
UV-265 type) It measured. In quest of the ratio of the amount of polymerization proteins to 
the amount of total proteins measured with the densitometer, it considered as polymerization 
degree. The rate of suppression to the protein polymerization of a sample was computed by 
the following formula. 

Rate of suppression (%) = [(A-B )/A] x 1 00A : The polymerization degree at the time of 

sample un-adding, B : Polymerization degree at the time of sample addition. 

A result is the following table. 2 It was as being shown. 

[0064] 

[Table 2] 
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88.7 
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67.4 [ 


MM 




70.7 






59.3 



[0065] Example of an effect-of-a-medicine pharmacological test 3 (toxicity test) 
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a thing typical among the compounds by this invention — acute toxicity test (internal use) 
and — 4 Table of the following [ result / which performed the toxicity test by week repetition 
internal use ] 3 and — 4 It is as being shown and excelling extremely in use safety made the 
compound by this invention clear. 
[0066] 
[Table 3] 



W Bfc KY & 












2 


(J&) 


> 4000 




7 w ;h (fit) 


> 4000 


mmm 1 


77h (*£> 


> 4000 




^^/h (SI) 


> 4000 


mm 






y^y>fy-i;> 


77h (*§) 


1900 




^ S/h (fit) 


1300 



[0067] 
[Table 4] 





m ® 


imwm (ngAg) 






) 2000 


MM 


9vh (» 


30 



[0068] The compound by the consideration this invention about an effect-of^a-medicine 
pharmacological test is a Maillard-reaction product, (fluorescent substance) The operation 
which shows generation depressant action (Table 1), and suppresses the polymerization of the 
protein accompanying Maillard-reaction advance was shown. (Table 2) . these — the case 
where the operation is superior to the aminoguanidine which is a well-known Maillard-reaction 
inhibitor — it is — and — again — toxicity-test result (Table 3 and 4) from — as compared 
with the aminoguanidine, toxicity is remarkable and it became clear that usefulness is very 
high as prevention or the therapeutic drug object of the arteriosclerosis for which it is and the 
medication over a long period of time is needed and diabetic complications, and aging so that 
clearly [ low ] 

[0069] Example of a tablet One Many following (tablet) components are blended, and it tablets 
by the conventional method, and is an active ingredient. 1 Per lock 50mg The tablet for 
internal use which ****** was obtained, in addition, the thing for which the loadings of the 
compound by this invention are changed — 1 Active-ingredient content per lock 1 .0, 4.0, 5.0, 
and 10 or 25,100mg etc. — it can set up 
[0070] 

Component Loadings active ingredient (compound of example of manufacture 1) 50 (g) sodium 
citrate 25 arginines Ten polyvinyl pyrrolidones 10 magnesium stearates 5. [0071] Example of a 
tablet Two Many following (capsule) components are blended, a capsule is filled up by the 
conventional method, and it is 1. It is an active ingredient per capsule. 10mg The capsule for 
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internal use which ****** was obtained, in addition, the thing for which the loadings of the 
compound by this invention are changed — 1 Active-ingredient content per capsule 1.0, 4.0, 
5.0, and 25 or 50,1 OOmg etc. — it can set up 
[0072] 

Component Loadings active ingredient (compound of example of reference 2) 10 (g) lactose 70 
corn starches 20. [0073] 

[Effect of the Invention] General formula obtained by this invention II A compound or its salt 
shows the outstanding Maillard-reaction inhibitory action, and its toxicity is also very low. the 
inside of these compounds — especially — 6-fluoro-2' and 5' — each spacial configuration of 
a chroman -4 and - dioxo SUPIRO [4'-imidazolidine]-2-KARUBO hydrazide [(2R, 4R), (2R, 
4S), and (2S, 4R) — ] (2S, 4S) Maillard-reaction inhibitory action is strong, and the compound 
which it has has the very low toxicity in internal use. Therefore, the compound by this 
invention is expected as a medicine promising [ as a Maillard-reaction inhibitor / very ] and 
effective in the prevention or medical treatment of many diseases in accordance with 
prevention or medical treatment, and aging of prevention or medical treatment of the 
arteriosclerosis for which prolonged medicine medication is needed, and diabetic 
complications. 



[Translation done.] 
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S£;Z(iH, -NHRCRIiH, d- 6 T->;i^ 
-COCF3 , -COOR 1 (R 1 (iCi-6 TJV^-JV 
W) , -COCH (NH 2 ) - (CH 2 ) n -CH 
, (n{±0-2©Sgg» ^SSfrTSx {BLW=Z = H© 



( 2 ) 



WWe - 1 3 5 9 6 8 



1 




CONHZ 
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Ift&C *©ja*WSiA s (2S.4S) -C*Sfe©«4l»<}(C 20 

[it *s 2 ] t^h-f vimm* 

(1) (2R,4S)-6-^^^a-2\5"-v ; 7}- + y X t°o[?a-7 

(2) (2S.4R)-6-X;M-o-2\5*---:^*yx b°a[?D-7 
v-4, 4' -- f i ? V v= ^]-2-* ^ t ^ K„ 

(3) (2R, 4R)-6-7^cj-2' ,5'-^^ + '/ x b'o[?a-7 
y-4. 4* -"f i U v]-2-* t h*7 v 5 

(4) (2S.4S)-6-^^*a-Z'.5'-^**yx b a o[xn-r 
y-4,4W i ^V'J ^^]-2-(N'-T-tr^yi/)*^**h K 30 

(5) (2S.4S)-6-y^^a-2'.5'-v ; ^^VX t:a[<7a^ 
v-4.4'-- f S ^"V'J i?v]-Z-(N'-4->f^7i-/^^ 
+ - vl/) tj b K 5 v 5 h\ 

(6) (2S,4S)-6-7vU5d-a-2' , S'-^tT + V 7 t°a[7 
>--4. 4' — f 5 ^/'J v ; y]-2-(N*-tert-y h 4- v'rfMlctf 
:=.;!✓) 77;U;K b K7 ^ h\ 

(7) (2S, 4S)-6-y^^a-2\5'-v : ^4-VX t J a[^a-7 
>--4. 4* $ ?Vy ^v]-2-(N'-2-T $ /7*o b'*- 

;u) 77^:tfb K-7 ^ K\ 40 

(8) (2S.4S)-6-7^^a-2'.5"-^^4-yx b'aC^av 
^-4.4"-^ iyv x ) ^v]-2-(N'- h U y^^nr-trf 1 

(9) (2S.4S)-r-T S /-6-y^^a-2', 5'- ^ + V^ 
b"a[; f S *V f J 5?v]-2-*^#fc Kx 

(10) (2S.4S)-r-T $ y-6-7^l/*n-2", 5'- ^*4-7 
a K 



2 
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CONHZ 

^ /NoyygT, Ci -C Ci - C 

U Y a^l^^XUfiftH^H 1 ^ 
igftfcU Z (i7K^ J ?X{i -NHR m [R tiTKf^l 1 ?. C 

- C, cDT^4-;uS> C - C 07^1, S 
Mb3 3 

(R : lizkJWffF* ^nyy^ Ci -c. <DT»±Jm 
XttCi - C, <©T^:3*^g£;8B^£k 
g N try-^i^ 7 'j ^S> >^;i/[l^y 
x-;l/7^7*-^ COCF, S. COOR 1 S (R ! « C> 

- C OT^+^*SJ5N-S) Xti -C0CH(N'H z )(CH 2 ) 
nCH, gSrtcQfcU n tt 0 - 2 ©^fcSrSfi^^K fS 

(1) .(ZMSl^^D-z'.S'-^+yxt'oE^ 0-7 
y-4, 4* — r ^ ?v y ^ y]-2-ii t k x ^ k n 

(2) (2R, 4S)-6-X^^ o-2' .S'-^+VXt'o^D? 

(3) (2S, 4R)-6-X^^ a-2" ,5'-^ + V7t a a[^n7 
y-4, 4' — Y i ^"y 'J ^ ^]-2-^7 b K X h\ 

(4) (2R.4R)-6-7^a-2". S'-^^ + V ^ t 0 a[x o-r 
y-4, 4' i i ?V y ^ v]-Z-i3 t K ^ ^ K\ 

(5) (2S.4S)-6-X^^D-2\5'-^^ + y X t°D[x a-v 

y-4.4'-^ if/'J^^H-r-^^^^'t KX 
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y-4. 4' -< f i ^'/y & y]-2-(N* -X x 77 b K 

X ^ h\ 

(7) (2S. 4S)-6-"7^* a-2' . 5' -^ + 7 X b°D [X a v 
>-4,4*-^ ^ ^"y'y > ? y]-HN , -HoD7x-;i/)* 
/l/# b Kr7 h\ 

(8) (2S.4S)-6-7^a-2*. 5'-^**V ^ t P n[X 
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K7 F\ 
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(13) (2S.4S)-6-y^^a-2'.5'-v ;: ^ + VX t°a[y a 
7H, 4' -4 a ^>]-2-(N*-2-T $ / y°a bV- 

77^-Kt K7 *s K„ 
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[0 0.2 1] J: ZikSWLlt* 

{cfiSc#-TS^ il^JcAiC^L 0. 1 - 500mg/day II 

#(C 1 - 150ni£/day gK**BeT?*4o 
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[n»i^] »t-s^^k mmm. mm&mu m 

WticR^MmiitfBMttZo fSk ilMm^ir "2 
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(2S. 4S)-6-~7 ;M-a-2' , 5" - 4-7 X h° a 

4.4W $ n-7*p b>xxf 
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4. 4'-- f ^ ^"y'i 5.0g (56mmol). n 

-7Dh'^7^3-;i/ 20ml (268mmol) JkZf^y-^y 5. 
0ml (56mmol) OrfftW^N WSt 125ml (2. 35mmol) £ 
SSTU *5MIS*ftLr. 5 HffiHHEStirfca ®ES 

h !J 50ml WMxf ;b 100ml ^0^-> 

ttfcSSfitC* 50ml ^OLT 1 B#fU5fH$U WtBL 10 

5.60g (97.1%) f#*lo 

COO 2 4] J9fc& : 197 - 200°C 
iR x^?h;b (*..,. KBr) cm" 1 :3340, 3265, 1788, 

1750. 1720. 

MS X-<? yn, (EI/DI) m/z :322 (NT), 192. 
1 H-NMR X^ h;u (DMSO-d, ) 5ppm : 
0.92 (3H. t), 

I. 68 (2H. sextet), 

2.21, 2.63 (2H. m), 20 
4.20 (2H. t), 

5.38 (1H. dd). 
6. 90 - 7. 50 (3H, m), 
8.48 (1H. s), 

II. 10 (1H. s). 

[a] B (26°C) : +165° (c = 1.0. *9S->Vi. 

[0025] 2 

(2S. 4S)-6-7 ^-X Q-2' .S'-^^VXb'pf^o? y- 

4. 4' - -f ^ ?V [ r <s y] -lr U b K -7 y" K 

1 «att©3fflC«fcB»£*lfc (2S.4S)-6-7^ 30 
n-2" ,5'-^ + VXt a o[^D7 y-4, 4* --f ^ ^ V ! J 
y>]-2-77 >M-:y|£ n-yat'^xxf^. 25g (28.7mm 
ol)s n-7at'^7^3-^ 24.5ml (327mmol) 
n/xy 18ml (169mmol) ©rlM^iC. f$7Rb Kx 
2.21ml (57.4mmol) Srttlx.. 7 B^JG&g&ft L fco #T 
JC. 15 - 20°C T? 15 S#P B W^L^iCt?tBbfcM 0 a B ^ 
tfUXU n-yotVU7^3-^ 30ml TTft^U Mfe© 

tCJ^Bfifflft^El* 5.77g (68.4%) ?4/Co 

[0 0 2 6] : 277 - 278°C. 40 

!R x-?? Ml/ (i/,,,. KBr) cm* 1 :3450. 3330. 3060. 

1775. 1725. 1660. 
MS X*** Mb (EI/DI) m/z :294 (iff). 235, 192. 
1 H-NMR x-^ (DMS0-d s ) 5ppm : 
2.13 (1H. dd). 

2.40 (1H, dd). 

4.39 (2H, s). 

5. 10 (1H; dd). 
6.9 -7.2 (3H. m). 

8.38 (1H. s). 50 
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9.59 (1H, s). 

11.00 (1H, s). 

[a] 0 (25°C) : +139° (c = 1.0. 
[0 0 2 7] ^jgj 3 

(2S. 4S) -6-X ^ p-2* . 5' - 4- y X b° p [ ? p ^ v- 
4. 4'— f S /V'J ^^l-2-(N'-> iMU)fr;t/rKb K7 ^ K 
1 lcSaft05EFS*c:J:ij»fc (2S. 4S)-6-x;u* d 
-2',5'-/^ + VXfn[^a7 y-4. 4' -"f ; ?V 'J v' 
^]-2-*^l/#^K n-X°P t';HXf^ 30.0g(93. lmmo 
1) & n-zfa'*/-* 800ml JCi§fl¥U -lOfgffitO 
^•^b Kxv>*y44. 2g (931mmol) Sr^DU Tyio'y^ 
STPC 18 B^Ol^fELAio E^T»K«E"FCK 

/Co j3ETT?*K«6z«8U SsIKtK 100ml £j£ 

assent LTpjimtsmz 20. 3 g (70.9%) 

[0 0 2 8] j§fc£ : 276 - 278°C. 
IR X^7 Ml/ KBr) cnf 1 :3430. 3060, 1775. 

1730, 1660. 

MS x^* Ml/ (EI/DI) m/z :308 (NT), 278, 235. 19 
2. 

1 H-NMR X-*^ Ml' (DMS0-d 8 ) 5ppm : 
2. 12 (2H. dd). 

2.41 (1H. dd). 

2.47 (3H. s), 

4.97 (1H. brs), 

5.09 (1H, dd)., 

6.9 -.Ivl (3H. m). 
8.39 (1H, s). 

9.85 (1H. s) ( 

11.02 (1H. s). 

[o], (25°C) : +137° (c = 1.0, 
[0 0 2 9] 4 

(2S. 4S)-6-X Q-2' .5'->^4-VXb'af;p-7y- 
4. 4' — f ^ gVU ^>1-2-(W'-7x^i/)^^b 
_K 

(2S, 4S)-6-X JVHr a-2' . 5' - 4- y X b a a [ ? a v y- 
4,4'-^ ^ is y]-2~t) 20. Og (71. 4mmol) 

&&t*-*=->^ 24.9ml (3. 57mol) ^i^j][]U 22 B# 

^Ssfe-^S £ tlZ£ V) (2S. 4S)-6-7^7T d-2' , 5" - v 5 * 
4-y X b°a[? a^y-4. 4'-^ ^ / VJ >]-2-# 

p x ^ KCffittKrSBWfilW^o £©^^ a 5 
K$N,N-^>f^*^7; K 200ml JC/g^L. £ 
©iM(^7x-^t Kx '»15.6g (143mmol) RtX H U 
iW; > 14. 4g (143mmol) SrSSKHlUT 25°C T18 

b#PbW^L/c 0 rac31S«l(c?K8* 600ml ^nls 



( 7 ) 



11 



V4- (CH.C1, : MeOH = 20 : 1) !C J: 

» t»n^!SS* 50% x y / ~ ^ <t>S£il * * S C i: 

IC^OlBKaWHiLTfllfSlffc^ia* 17. 4g (65.9%) 



:3520. 3400, 3060, 



CO 0 3 0] 254 - 255°C. 

IR X-<y (i;,,,, KBr) cm- 1 

1775, 1735, 1670. 
MS X-<y Y>\, (EI/DI) m/z :370 (NT). 307. 278. 23 
5. 192. 

1 H-NMR X-<y hJl, (DMSO-d.) 5ppm : 
2. 19 (1H. dd). 

(1H. dd). 
(1H, dd). 
(5H. m). 
(3H. m). 
(1H. s). 
(1H. s). 
(1H. s). 
(1H. s). 

: +130° (c = 1.0. /fS — Jld. 



6.8 
7.2 



2. 52 
5. 20 
6.7 
6.9 
7.84 
8. 39 
10. 25 
11.02 

O]o (25 C C) 
[0 0 3 131 



:3510, 3400. 3060, 



(2$, 4S)-6- "7^^0-2* ■ S'-v^^y x v-?y- 
4. 4" — f a yV'J ^>-1-2-(N'-4-^ PP7x^)i?/^' 

3 *cJ3K©S]£<J: LTn fIL7x-;i/t 

K 7 yCDf^yb '0'<^ 4-^DD7x-/t/t K 7 ^ 2 
0. 4g (143ramol) C ticji QWM(t£ ! &l&Zl. 7g 

(75.1%) f4/Co * 

CO 0 3 2] Sfc& : 169 - 171*0. 
IR x^y h;V KBr) cm" 1 

1775. 1735, 1670. 
MS X^y (EI/DI) m/z :404 (M* ). 192. 
1 H-NMR X^F^ (DMSO-d,) <5ppm : 
(1H. dd). 
(1H. dd), 
(1H. dd). 
(3H, m). 
(2H, d). 
(1H. s). 
(1H. s). 
(1H. s). 
(1H. s). 

+121° (c = 1.0. 



2. 19 
2.50 
5.26 
6.9 

7. 18 

8. 00 
8.36 
10. 27 
11.01 
[a]o 



- 7.2 



(25°C) 



[0 0 3 3] 6 

(2S. 4S)-6-7^^-p-2'. S'-^af^y x b'pf^ q^y- 

4, 5 fV "'J ^y]-2-(N'-4-^ h4->7 ^-^fl^ 



10 



20 



30 



~ 1 3 5 9 6 8 
12 

19. 7g (143mmol) ffll^*C£KJ:9JIfSlft£»£ 22. 3g 
(78.0%) »fc 0 

[0 0 3 4] : 154 - 157°C. 

[R X^y (v.... KBr) cm" 1 : 3400. 3060. 1775, 

1730. 1690. 
MS X-?y (EI/DI) m/z :400 (1VT), 137. 
1 H-NMR (DMSO-di) 5ppm : 

2.22 (1H. dd). 

2.50 (1H. dd), 

5.23 (1H, dd). 
6. 6 - 7. 2 (7H. m), 

7.51 (1H. d). • 
8.38 (1H. s), 
10.22 (1H. d). 
11.03 (1H, s). 

OL (25°C) : +127° (c = 1.0. ^y/-^). 
CO 0 3 5] 7 

(2$. 4S)-6-7 P-2' ,5'-^^yXb'af;o-7> 
4.4W S /y''J v ; y1-2-(N'-l-7-7^^) ^7^^b K7 
>f K 

h*7 i?><Dfth*)te l-t7^^k K7 ^V^r 20. 4g (1 
43mmol) ffl^SCit^fj^b^Bl^ 22. 7g(75. 8%) 

[0 0 3 63 K: 285 - 288°C. 
IR-X-sy (v m „, KBr) cm" 1 :3370. 3330, 3060. 

1780, 1735, 1680. 
MS X-*7 hJU (EI/DI).-. m/z :420 (M* ). 143. 
1 H-NMR. X^y (DMS0-d s ) 5ppm : 



- 8.2 



2. 27 
2. 55 
5. 36 
6.7 
8. 34 
8. 38 
10.40 
11.03 

[a], (25°C) 
[0 0 3 7] 



y y y 



(1H. dd). 
(1H, dd). 
(1H. dd), 
(10H, hi). 
(1H. s). 
(1H. s). 
(1H, s). 
(1H, s). 

: +131° (c = 1.0. 

mm 1 

40 (2R. 4R) -6- 7^P-2 , .5'-^t4-yxb°of^p-7>- 
4. 4W ; ?y; Kg g K 

LT (2R. 4R)-6-7 Jl<* a-2* . 5' - V X k'u [ y a 
7y-4, 4'— f ^ yV'J i?y]-l-ilfo#>Wt n-y°° b°;u 
xx-fvl/ (9. 25g. 28.7mmol) ^^CiCcfcOs B/f 
WX£fflfe 5. 33g(63. 2%) f#/c 0 . 



50 



[0 0 3 8] j»M : 277 - 278°C. 
IR X-<y VJl< (y„„ KBr) cm" 1 :3450. 3330. 3060. 

1775, 1725, 1660. 
MS X-?y Mb (EI/DI) m/z : 294 (NT). 



( 8 ) 
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'H-NMR x-^h;i/ (DMSO-d, ) Sppm : 
2. 14. 2.39 (2H. m). 

4.36 (2H. s), 
5.11 (1H. dd). 
6. 93 - 7. 17 (3H. m). 
8.33 (1H. s), 
9.54 (1H. s). 
10.98 (1H, s). 

[«]„ (25°C) : -161° (c = 1.0. 

ro o 3 9i mmm i 10 

(2R. 4S)-6-7>u*a-2' . 5'-^4V Xli'af^PTV- 
4. 4' zA I gV l l 2 ^]-2-Jj JUtf b K 7 K 

LT (2R. 4S)-6-7^*D-2*.5'-^3r + VX fa [7 a 

xx-f'l/ (9.25g. 28. 7mmol) C £ iCj: 0 . pJt 

mtem* 4.00g(47.4%) ?#/c 0 

[0 0 4 0] gfcS : 171 - 175°C 
IR x-<7 KBr) cm' 1 : 3430. 3330, 3060. 

1775. 1725. 1665. 20 
MS X-?7 hJV (EI/DI) m/z :294 (NT). 
l H-NMR *^x" (DMSO-d*) <5ppm : 
2.22. 2.34 (2H. n). 

4.37 (2H. s). 
4.57 (1H. dd). 
6.84 - 7.21 (3H. hi). 
8.84 (1H. s), 
9.48 (1H. brs). 
10.98 (1H. br]L 

[a] 9 (25°C) : -99° (c = 1.0. 30 

[004 1 1 mm 3 

(2S. dRlz6zZ2k±Hr2! , 5'-^4-y x b°p[^ a-7>- 
4. 4" - ± I ?'V* l ) 2. >1-2-^7 ±M b K 2 ^ K 

LT (2S.4R)-6-^^^a-2'.5'-v ; ^ + VX t°a[^a 
-7 4' — f i >]-2-# n-7°a b°;u 

xxf^ (9. 25g. 28. 7tnmol) ^ffll^Ciia^ PJj 
mit&&}& 3. 64g(43. 1%) W^o 

[0 0 4 2] : 168 - 171°C. 

Hi X^? (^ B>t . KBr) cm" 1 :3430. 3330. 3050. 

1775, 1725. 1665. 
MS X-?? (El/DI) m/z :294 (NT). 
1 H-NMR X-«? h/i/ (DMSO-d, ) (5ppm : 
2.22. 2.34 (2H. m). 
4.37 (2H, s). 

4.57 (1H. dd). 

6.83 - 7.21 (3H. m), 
8.83 (1H. s). 

9.48 (1H. brs). 

10.98 (1H, br). 



40 



50 
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[a]. (25°C) : +97° (c = 1.0. ^/wi/). 

[0043] mm 4 

(2S. 4S)-6-7;t^a-2'. S'-v^ + y * b°a[? a^r^- 
4. 4W § gVj! ^"H-W^-^ ^7 x^^X;!/* 
^wu) ^yu.-ft b Kx ^ K 

(2S, 4S) -6-7^0-2' ,5'-^ + yxt J D[^D7y- 
4. 4" — f S/'/'i^yhZ-*^^® 6. 85g (24. 5mmol) 
tcJfifb^*-^ 70ml (960mmol) «1&tt]U 18B#PbTO 

^rl {(2S,4S)-6-7;M-o-2'. 5'-^*4-y X b'a[? a 
7y-4,4"-^ i/ , /'Ji?>']-H^^D7'f K} 
^f#/Co CCD^l^ DMF 70ml fC?S#PU CtUZ. h M x 
f^7Jy3. 90ml (28. Ommol) Rtf p- H ^x v x ^7 
* -;i,b Kx K 4. 56g (24. 5mmol) Sr^QU 20 - 25 
°C fCT 4 BtPaW^t/Co KfEBSSWC* 30ml £/JD 
X. lN-i^7jQ§f^iCT pH 1 iLt'^ f^x-^wc 

*®Ea^LT. 6.66g *%tZo C<Dm£&'> l J 

%ggs EtOAc : n-hexane =2 : 1) nciia^tt 
Ife^WigAkGWfe 5.09g (46.4%) f4fc Q 
[0 0 4 4] HMH : 164 - 166°C. 

IR X^7 h,u (v.,,, KBr) cm -1 : 3264. 1779, 1732, 
1597, 1491, 1165. 
MS X-s? hJU (EI/DI) m/z :448 (NT). 390. 264. 19 
3. 

1 H-NMR X^? (DMS0-d 5 ) 5ppm : 

I. 95 (1H. dd)., 
2.23 . * (1H. dd). 
2.38 (3H. s). 
5.07 (1H. dd). 
6. 97 (2H. m). 
7.15 (1H. td). 
7.37 (2H. d). 
7.71 (2H, d). 
8.37 (1H, s). 
9.98 (1H, s). 
10.65 (1H. s). 

II. 05 (1H. s). 

[0045] mgm 5 

(2S. 4S)-6-7 ;M-a-2' , h^zj£**LZ * b° □ I" ^ o 

4. * ^]-?-(N'-tert-7>^*>?7^-K- 

ju)i3J]/# b Kx ^ K 

(2S, 4S)-6-7^7t-a-2'. 5'-^ + 7^ b°a[y- a~?y- 
A.A'-J ^/'j^^-Z-^^'^f 10- 0g (35.7mmol) 
«cififkf-*-^ 100ml (L37mol) *fiSttlU 18 BfP B ^ 
AMfiA L /Co i^Joi^ t^*- ^«ETt?S* L 
T. {(2S.4S)-6-7^^a-2'.5 , -^^ + VX b°a 

avy-4.4*-- f i ^/'J ^v]-2-*^#— 
^ K) ^ff/cio COii^ DMF 100ml fcr^PL. Ctl 
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C h 'J x^;ur i V 9. 94ml (71. 4mmol) tert-7* 
|>4-->*^<f-h 4. 71g (35.6mmol)^:®lDLx 20 - 
25°C JCT 4 B#F B »Lfc a J^wF t ^iC7K 100ml £ 
r^JDLs lN-±S®E7Ki§?S«CT pH 3 iLfc»Ki«if 

fS«^*aE95feLT^as e.40g zmfca cowmz* 

$gffl&. EtOAc : n-hexane= 2 : 1) ~9~£ £ irtCcfc 0^ 
&&£k(OPm<t£Wy£: 4. 80g (34. 1%) »fco 

[0 0 4 6] ftfc£. : 165 - 167°C. 
[R h,b ( y-1<i KBr) cm" 1 :3281. 1779. 1732. 

1491. 1262. 1163. 
MS X^? fwu (EI/DI) m/z :294 (tf -100). 235. 19 
2. 164. 

1 H-NMR (DMS0-d s ) 5ppm : 

1.41 (9H. s). 
2.11 (1H. t). 
2.44 (1H. d), 

5.16 (1H. d). 
7.00 (2H. m). 

7.17 (1H. td). 

8.42 (1H. s). 
8.93 (1H. s). 
10.13 (1H. s). 
11.08 (1H. s). 

[0 0 4 7] MMM 6 
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20 



(2S. 4S)-6-~7^^-a-2' , 5" X k*a[<7 u~?V- 

Jl 

(2S. 4S)-6- V ju* p-2' ,5'-^47Xt 0 D^D7y- 
4,4'-^ S ^V'J i/V]-Z-ft >\s# % sWt. 10. Og (35. 7mmol) 
(dfiffc^-*-^ 100ml (1.37mol) SrE^JDU 17 KM 

g£I ((2S.4S)-6-^^^a-2'.5'-v : i-4-yX fo 

J K} ^ff/Co DMF 50.0ml !mWL, Cft 

£ h y xf^7 S y 6. 00ml (43. lmmol) Ik&T-te h t 
K7^K 2. 65g (35.8mmol) ODMF 50.0ml fg^iQiS 
TU 2fc^"C 20 - 25°C (Ct 19 B#PbW#L/Co ®£ 
it^EcETTHKU » £*ifc«eS«c* 100ml ^ 
SDL. fif£U £UfcSIKi«KLfco »6ftfc*SII* 
> ? / - * «£ t) SI^ B s ^t^ciia^J «ie*Sft©8fra 

{b^^r 7. 71g (64. 3%) »fco 

CO 0 4 8] : 286 - 295°C. 

IR x^? KBr) cm' 1 :3403. 3355. 3182. 

1731. 1734. 1637. 1489. 
MS X^? hvl/ (EI/DI) m/z : 336 (if). 294. 262. 19 ' 
2. 

! H-NMR X^7 (DMSO-di) <5ppm : 
1.88 (3H. s). 



30 



40 



? 1 s 


(1H 


dd), 






dd) 




Vin, 


dd) 


7 nn 
f. uu 




m) 
mj , 


7. 17 


(1H. 


td). 


8.44 


(1H. 


s). 


9. 90 


(1H. 


s). 


10. 25 


(1H. 


s). 


11. 18 


(1H. 


s). 


[0 0 4 9] 


mm 


'J 7 



50' 



(2S. 4S)-6- 7^P-2'.5'-v ; ^4V7b°pr^o-7> 
4. 4W $ ?V U ) v ; >l-2-(N'-h 'j7^P7-fef^)^? 

(2S. 4S) -6- 7 /I/* p-2" . 5" - x 4" 4- V X t" a [ <7 a t y- 
4, 4' -4 \ yy]-2-J]Jlstf t ^ K 8. OOg (27. 

2mmol) ZTJi'^fyWMT'V&Mt'y i/y 80ml tc* 
|?U -20°C iC^iflL/Co C^{Ci7KMj7/^P^ 
fift 3. 90ml (27.6mmol) fc^fOffiT Lfco 5 - 15°C J- 
X 20 BfflMffLfcSU flSETK-dS&£S*L*:o ^ 

10. 6g (99. 3%) i^tZo 

[0 0 5 0] 16* : 167 - 169°C. 
IR x-s? h>b (v..,, KBr) cm M :3426. 3283. 3227. 

1726. 1692. 1570. 1491. 1213. 1194, 1165. 
MS X-<? hJU (EI/DI) m/z :390 (IVT). 262, 234. 21 
9, 192. 

(DMSO-ds) 5ppm : 
(1H. t). 
(1H. d). 
(1H. d). 
(2H. m). 
(1H. td). 
(1H. s). 
(1H. s). 
(1H. s). 
(1H. s). 
[0 0 5 1] i^ffl 8 
N-tert-7* h4->^M^K-75^b \LUl \L 
N-tert-y h + 10. Og (52.9mm 

ol) ft&V&cil V«?A10. 2g (73.8mmoI) ^rT-fe h > 10 
0ml lc!P5$tt 0 COcf^WBt^^^^-OOBl (63.4 
dbboD ^rnSTL. 10 - 15°C (ct 15 WBBBB*Lfe 0 R 
JS?§r^>^/— ^ 5.o mi £^jdU ^L;/^SS*ffl[ 

N-tert-7>4-^#;u:tf-;u-2-T 5 /^d 
*-h 10. 7 g (3eS#J) *»^o cco^^^^y- 
50ml tcfgWL^ CtliCb K7'^^>"^ Ku-h 
10.3ml (212mmol) ^^JDL> 15 - 20°C iCT 21 



1 H-NMR 
2. 13- 
2. 53 
5. 27 
7.03 

7. 19 

8. 43 
10.80 
11.10 
11.52 



( 10 ) 



17 

§ws©Bifafb^i* io. 7 g (^fifi^i) ffy-cc 

CO 0 5 2] ER X^? (*.,.. KBr) cm" 1 :3331. 

1691. 1663. 1617. 1592. 
MS x-<? Vfr (El/Dl) m/z :204 [(M + H) + 3. 148. 10 
4. 

! H-NMR f* Jl/ (DMSO-d,) 5ppm: 

1.13 (3H. d). 

1.36 (9H. s). 

3.92 (1H. m). 

4. 18 (2H. s), 

6.85 (1H. d). 

8.98 (1H. s). 

[0053] m^m 9 

(2S, 4S)-6-7^:frP-2'. 5'~'>'^4-y X b 0 af? p^V- 
4.4W $ ^'y" 1 ; v^l-2-rN'-(N-tert-y h + v^l/rK 
^ ^L-T 7 -=• ;U) 1 ft ArK b K 2 K 
(2S. 4S)-6-7 ^ d-2' , 5'-^+7X b a n[? ot:/- 
4. 4' — f S^V'J i?y]-2-*/i/#>K 10. Og (35. 7mmol) 
tcJfifb*-*-;!/ 100ml (1.37mol) £$3jnU 16 8^ 

WM {(2S, 4S)-6-7 a-2' . 5* - v?*4-V X b°a a 

>-4. 4" ^ /'/'J y'y]^-*^^-^ D7-f K} 
£f#fcc £©SHK DMF 50.0ml {-/tPU Ctl£r h 'J 
if/i/7iy 6.00ml (43. lmmol) N-tert-7 h 4- 
■>^7 ;l/rK - ;K-7 7 - ^ t • K 7 v' K 7. 98g (39. 3mmol) 
CD DMF 50.0ml fflfi8?tJ(CjB"F U ft^T* 20 - 25°C IC 

r 17 BSBJJWLfco KSc38K*«E'F8*U »&ti 
fcSBSfc* 200ml £?MJU Wlx^'WCTMSttJL 

7^icJ:^IIOTm (1) CH:C1 2 : MeOH = 
20 : 1. (2) EtOAc] ~t £ C £iCJ: VW&£Mf8fr* 

C cD*SH£i^x * ^ J; 0 WSH LT\ M^JIOBfrSl 

ft£^5.75g(34.6%) ?4fCo 

[0 0 5 4] IR X-«? (!/„„ KBr) cm" 1 :3279. 

1776. 1730. 1491. 1262. 1167. 
MS X-^ hJU (EI/DI) m/z :347 (NT -118), 330. 
1 H-NMR X^? H/l/ (DMSO-ds) 5ppm : 
1.23 (3H, d). 

1.38 (9H. s), 

2.17 (1H. dd). 

2.44 (1H. dd). 

4.06 (1H. m). 

5.21 (1H. dd). 

6.92 (1H. m). 

6.99 (2H. m). 
7.15 (1H. td). 
8.36 (1H. s), 
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9.87 (1H. s). 

10.28 (1H. s). 

10.99 (1H. s). 

[0 0 5 5] m ^ 



(2S. 4S)-6-7;M-p-2\ 5' - 2* ± 1 x b ° p 12 v~?>- 
4.4'--f ;/y"'J^y1-2-(N'-L-77-^)^^b K g 

is K 

(2S, 4S) -6-7 Atf a-2' ,5'-^t + VXt°a[;a7y- 
4. 4* — f i ^VU ^>]-2-CN'-(N-tert-7 h^s^/UrK 
10 — /i/)]*^.i?t K7-/K 5. 37g(ll. 5mmol) 

£ -20°C «C?$£PU C£>t£{c h «; 25.0ml 
(0.324mol)£^fjnU SfiJCT 30 SJSfflWLfco h 
r; 7 o|«*«ffTcS* Lfcj* v eaS£ 1.4-^ 

X hA-21 ^i^Th 'J^l/tf afT@^£<i^Ci:i;: 

[0 0 5 6] jgb£. : 191 - 195°C. 
IR h/U (v,.., KBr) cm - 1 :3225. 3058. 1772. 

1726. 1678, 1491, 1206. 
20 MS X"*7 h,t, (EI/DI) m/z :365 (NT). 347. 330. 29 
4, 262, 193. 

1 H-NMR X^? HA' (DMSO-d,) dppm : 



1. 29 


(3H, 


d). 


2. 16 


(1H. 


dd). 


2. 47 


(1H, 


dd). 


3.66 


(1H, 


q). 


5. 24 


(1H. 


dd). 


7.00 


(2H, 


m).- 


7. 18 ■ « L 


(1H. 


td), 


30 8. 44 


(1H, 


s). 


[0 0 5 7] 


%m 


\ 9 


(2S. 4S)-1'- 


T X / 


-6-7^a-2'.5"-/t4-VX b°a 


p y-4. 4" -s 





(2S. 4S)-6-7 /l/* a-2' . 5* - V X b' a [ ? a -e 
4,4'-^ if/'J^yl^^t^^K l-00g (3.4 
Ommol) &£#&7j<t K^v^ 1. 70g (34. Ommol) ^ n-7 3 
cj^V— to 20.0ml icfl[f$#^£-t*\ 60 B#p B ^C^jii»ft 

40 Hi CI, : MeOH = 10 : 1) irZ> Z t^X »} . ^g^S^i 
LTfm(k&&&: 768mg (73.0%) ?4/c 0 

[0 0 5 8] IR X-?^ (v.... KBr) cm" 1 : 3326. 

1781, 1725. 
MS x-^ MP (EI/DI) m/z :309 (NT), 207. 
1 H-NMR X-<? Mb (DMSO-d,) <5ppm : 
2.15 (1H. dd), 

2.35 (1H. dd). 

4.36 (2H. s). 
4.72, 4.74 (2H, each s). 

50 5.13 (1H. dd), 
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6. 91 

6. 99 

7. 15 

8. 53 
9.54 



(1H. dd). 

(1H. dd). 

(1H. dt), 

(1H, s). 

(1H. s). 



Co o 5 9] BSH 1Q 

(2S. 4S)-1'-T * /-6-7^p-Z'.5'-'>^4-VX b*o 

(2S. 4S)-6-7^5fa-2' , S'-v^^V xt°o[^D7y- 
4. 4W i ?V'J : svyi-ii)^*c+t l K 670mg (2.40m 
mol) *»|7K N.N-^f^tJl/AT; KdflBWStK T 
^^^SfflSTFiC 5 - 10°C (CfcOTttlfeffc* HJCA 
57.6mg (2.40mmol) Srj&flDU 20°C (C*J^T 30 

-vi/) t Kp+'/^T ^ y 478mg (2. 40mmmol) £ 5 - 1 

0T^feoT?£jjnU c©iSj^f^T-e 1 B#p H W£U 

20°C tCfcOT 1 B^TOfL/Co K£3gH£ff 
ETicfcotlo 50°C OT®iS®fcftTrS*Sti\ 
SSfiti: 0.1N-ffl^J<^*iS*U x—f^JCTZJfc^L 
/Co - (DimmM&fc^V^j&i- h 5 - 10 

IC<fc05)KW!(HW»a. CHaCl, : MeOH = 50 : 1 - 

20 : i) L*ftbin,tM^*?s-tofrbW£Bi£& 

^CtizX'O.'m&^tLXpm^t^^ 420mg (6 
0.0%) mtio 



[0 0 6 0] IR X^? KBr) 
3299. 1786, 1725, 1671. 



cm" 



:3420, 



10 



20 



4. 74 



WWP6 - 1 3 5 9 6 8 
20 

* (EI/DI) m/z :294 (NT), 207. 
X-s? Ml/ (DMSO-d, ) <5ppm : 
(1H. t). 
(1H. dd). 
(2H. each s), 
(1H. dd). 
(1H. dd). 
(1H. dd). 
(1H. dt). 
(2H. each s). 
(1H. s). 

[0061] &®mmmw 1 

^tfOffiT jvz? i y 10mg/mK X;i/? ^ — X 400mmol & 



MS X 
1 H-NM 
2.06 
2.41 
4. 73. 
5.05 

6. 91 
7.02 

7. 15 
7. 45, 
8.53 



7.69 



tfffi* 5mmol £^tT20% DMSO 0. 5mol 
(pH 7.4) & 37°C X- 24 B^^-f y+i^-i/g > L 
/Co »^nfc®E^«r«B*«cJ:t) 10 f£«?U J3Sb 
i££j&g 350nnw IijS£^428nm -T&Sf&fflS. (HjEHft 
BW*0 F-4010 l^bfe^f^SIt) U jgtfggfeKfcN- 
6^cJ:SMWI|5*TS3oa«c:«fc DJftiJLfco 
«#05 (%) = {[(F1-F3-F4)-(F2-F3-F4)]/(F1-F3-F4)} 
x 100 

fi : m&mms&a&aits 
F2 : mtmsmvmx* 

F3 : ^ifiiyST^y'^ v/c^oy^^©^:7fe. 

[0 0 6 2] 

[^1] 



ft ft « 


JflJ H * (X) 


#^#J 2 


88.7 


3 


41.6 


4 


17.8 


1 


87.3 


2 


88.6 


3 


88.1 


7 


21.3 




86.9 



[0063] msmmsM&i i 

QrWkTtrtl y 10mg/ml lOmg/ml) 
b-x 400mmol &t>*f£{# Smmol £ pH 7. 4 
© 0. 5mol MHKjfiiKtcAWL, 37°C "C 7 BFs'H ^4- 

H^i/r^ (SDS-PAGE) {-^O^U/Co frW&x 50 



vcp^m^^yy v (mmiwmcD uv-26 

(%) = C(A - B)/A] x 100 



WWPP6 - 1 3 5 9 6 8 
22 



^ ^ m 


m a <d m m 


Miff* CX) 






88.7 




'J — A 


67.4 


mm 




70.7 






59.3 



( 12 ) 

21 

a : mmmm^M^m, [ o o e 4 1 



[0 0 6 5] mhmmm.m 3 (#t^i^) 



[0 0 6 6] 
[^3] 



8 ft fc it 09 


ft ®J 


LDso (mgAg) 


2 




m) 


> 4000 






Cflt) 


> 4000 


SH&ff! 1 




CO) 


> 4000 






(fc) 


> 4000 


Ml 














1900 




7yh 


(0) 


1300 



[0 0 6 7] 30 [14] 



tt » fb -& m 


ft « 


te^SS (mgAg) 


mrM 2 


(ft) 


> 2000 


MM 
75 7^7ry> 


7* h («) 


30 



[0068] mmsmmizm-z^fe 

tSU: (* 3 4) ^«^U^IC7;y^7^ 



[0 0 6 9] mm\ i (S®rj) 

* i 50mg «s#M«n»^ffl^J*s^ 

1 6tS?)fiDSttfi8»*WI* 1.0. 4.0. 5.0. 10. 25. 

loomg ^<cg#t-r s c i^-e^ 

[0 0 7 0] 

im$& mm\ i ©<b£w so < g ) 

^iyitHJ^A 25 

r^-y io 



( 13 ) 



#f^¥6 - 1 3 5 9 6 8 



23 

.-]-: \) f^/bt'o "j Ky 10 
xfr'jy^^i/'jA 5 

[0071] mnwA 2 (ijy^^m) 

T. 1 ./7^-b^OffittfiS»«: 10mg 36*frr*«Dtft 

S£ 1.0. 4.0. 5.0. 25. 50. lOOmg 3fo3ft©*-£ <I £ 
[0 0 7 2] 10 

sea* 



10 (g) 

70 

20 



24 

[0 0 7 3] 

j&»0#tt&Sa&-C&.\, Ctl^Of»rtt\ BMC 6 
-yjV7jra-2' , 5'-^*4-y x t'n[^D7y-4, 4*-^ $ 
yvg >?y]-2-*^#t K?^K<DS£flc»8 C(2R.4 
R). (2R.4S). (2S.4RK (2S.4S)] &H1rZikem&* 



(50 Int. CI. 

C07D495/10 
//(C07D491/107 
233:00 
311:00 
(C07D495/10 
233:00 
335:00 



9165-4C 



F I 



) 



mm^M m wt h - 

^^Jlrf?miE^f4OT3 
(72)f8U¥& * fcf yg £ 

^-c&MmmEm^ffiffr3 
mmmm m m 35 £ 

(72)^H#t S S # 

^^Mrf^IX^|4W3 

(72)^B^# * 3 £ 

m)wm & ie m 

(72)%B» B Jt ^ * 



9360-4C 
7252-4C 



5 mm msM± 

5#itH flaS£*t 



(72)^6^- ^ # |g — 



